Introduction
An introspective analysis of memory clearly suggests that human memories are neither constant in content nor of fixed strength. Memory retrieval is often triggered by a similar experience that subsequently intermeshes with and modifies future recollections. The reconstructive nature of memory retrieval and memory malleability in general is recognized within the domains of cognitive psychology and neuroscience [1,2]. However, this cognitive level of analysis is not immediately reconciled with the molecular neurobiological understanding of learning and memory. The interest generated by the study of synaptic plasticity in both hippocampal slices and simpler invertebrate models has led to a surge in knowledge at the cellular level. Whereas mammalian behavioural studies are equally plentiful, the neurobiological analysis has largely been conducted within the theoretical framework of memory consolidation and the time-dependent stabilization of plasticity [3] , an implicit assumption of which is that memories are subsequently stable and fixed.
The phenomenon of 'memory reconsolidation ' [4] has the potential to bridge the divide between cellular and cognitive accounts of long-term memory. I will not provide a comprehensive review of the extensive literature on the cellular and behavioural mechanisms of memory reconsolidation (reviews of this nature are relatively plentiful, e.g. Refs [5-10]). Instead, I will focus on a particular viewpoint, namely that reconsolidation serves to enable the updating of memories, ultimately to maintain their predictive and adaptive relevance. Therefore, it is important to note that reconsolidation does not simply represent an automatic restabilization of a retrieved memory, but is a special process that presents an opportunity for adaptive modification. Moreover, the numerous negative findings in relation to reconsolidation can be argued to result from the use of experimental conditions that fail to engage a memory updating process (thereby explaining the existence of boundary conditions on memory reconsolidation). Given the emphasis on normal learning and memory processes, it is also possible to integrate ideas on reconsolidation and memory updating with traditional learning theories, and I will focus on the potential role of surprise and prediction error. Finally, I will conclude with the broad implications of a memory updating hypothesis of reconsolidation, both in terms of how reconsolidation itself might be viewed as an epiphenomenon, and the conclusion that experimental amnesia must reflect storage impairments.
Reconsolidation and memory updating
The reconsolidation phenomenon is an increasingly studied area in learning and memory and describes a fundamental finding that the retrieval (or 'reactivation') of a previously stable memory renders that memory vulnerable to the disruptive effects of amnestic agents. Thus, retrieval returns memories to a plastic state. Although much has been learned regarding the mechanisms of reconsolidation, the search for an endogenous function of the process remains a fundamental issue. As noted by Dudai [11], reconsolidation might not serve any function, especially given the remote chance of encountering in real life the kinds of agents used experimentally to induce amnesia. Nevertheless, interference is a potent cause of amnesia in reconsolidation studies [12] [13] [14] and stress can also be detrimental to reactivated memories [15, 16] , suggesting that retrieval-induced plasticity does place a memory genuinely at risk of disruption.
It has often been suggested that reconsolidation might enable memories to be modified or updated [5, 8, 9, 13, 17, 18] . Memories are retrieved often in situations presenting additional complementary information. Thus, the capacity for plastic changes in memory strength or content following memory retrieval seems potentially adaptive in terms of maintaining a memory's relevance in guiding future behaviour. Three studies are of direct relevance to the hypothesis that reconsolidation mediates memory updating (see Box 1 for brief experimental details of the 
